Understanding how best to manage the complex healthcare needs of hospitalised, mostly multimorbid medical patients is an international priority. Healthcare should be effective, safe and provide high quality at a reasonable cost. However, basic logistic and organisational issues of medical ward-based care have received less attention than the medical treatment of specific pathologies. Consequently, we still use old-fashioned care and transition procedures for medical inpatients. This contrasts with dynamic developments in other, non-healthcare industries, where process optimisation is a major part of innovation. Promising new approaches to better align healthcare needs of hospitalised medical patients from clinical trials will help to advance the field significantly. Healthcare costs attributable to the aging, multimorbid population are rising worldwide. One cost driver is the high resource use of in-hospital treatment. In view of the expected demographic evolution of an aging population, better resource allocation is important. As in other countries, the Swiss healthcare system is in the midst of transformation aiming to improve health outcomes of patients at an affordable cost. One important area of redesign is identifying the best setting for diagnosis, treatment and management of acute medical conditions with a shift of in-hospital to outpatient care. Also, safely reducing in-hospital length of stay of inpatient treatment is important, because inpatient care accounts for the largest share of total Swiss healthcare costs. Integration of new technology into these processes holds promises for optimisation. Use of electronic health record-based tools has resulted in improved patient care and patient transitions. But evidence from clinical studies regarding the effect of inter-professional team care interventions on patient relevant outcomes, including activity of daily living, mortality and length of hospital stay, are inconsistent. Thus, there is room for improvement and a need for high quality trials providing evidence on how best to combine technology with innovative transition models for an ameliorated care of medical inpatients. We review in narrative form different transition interventions that have been evaluated for improved medical inpatient care and highlight important patient-centred outcome measures that were investigated. Further, we discuss a novel patient-management tool (In-HospiTOOL), which is currently being evaluated in an ongoing large Swiss multicentre study.
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Introduction
Lack of efficient transition strategies in multimorbid medical inpatients Industrialised healthcare systems are transforming as they seek to improve health outcomes of patient populations and individuals, while reducing the rise in healthcare costs. In Switzerland, one major focus is to identify the most appropriate management setting for the diagnosis and treatment of acute medical conditions in mostly multimorbid inpatients -particularly as it relates to hospital-based care, which accounts for 36% of total Swiss healthcare costs in 2014 [1] . So far, however, most team care interventions have shown ambiguous effects [2] . In regard to communication between patients and physicians, the Swiss healthcare system has reported some promising results [3] . Swiss patients are mostly sufficiently informed about main diagnostic and therapeutic goals, and about treatment alternatives, and receive specific instructions about when and how to seek further care [3, 4] . A mostly evidence-based usage of medication also increases trust between patients and physicians [5, 6] . Nevertheless, there is still room for improvement, particularly in terms of accountability for quality, appropriateness and costs of healthcare services in the complex context of older, multimorbid medical inpatients [7] . To advance this effort, federal, cantonal, and private organisations all require benchmark data from hospitals. Changing policy responsibility for planning and delivery of healthcare services, partial financing of hospitals, and provision of subsidies for insurance premiums, however, makes a national assessment and a consistent steering strategy challenging.
major challenge for healthcare systems, governments and societies worldwide [8] . Improved diagnostic and therapeutic measures have increased life expectancy, yet contribute to a growing number of multimorbid, elderly patients. Chronic disease burden and frailty are key risk factors for emergency hospitalisation. For a multimorbid patient, the trigger for hospitalisation might be a minor acute disease (e.g., infection of the respiratory tract), which disrupts the fragile bio-psycho-social homeostasis. Elderly, frail, medically complex patients and those who have low health literacy, are less well educated, or are cognitively impaired [9] are at risk for adverse outcomes when interfacing with the healthcare system. Frequently, postacute discharge to a nursing care facility is inevitable because of deconditioning during prolonged hospitalisation. High demands for medical, nursing and social care put a strain on our health care resources [10, 11] . Thus, the need for improved interprofessional coordination in this intricate inpatient setting is obvious. Nevertheless, defining outcome measures on which to base the performance of patient management interventions is challenging because there is no consensus as to the metrics that best reflect the quality of general medical ward care. Quality mostly relates to structures, processes, or outcomes [12] . Interpretation of outcome parameters might be debatable; however, they are directly meaningful for patients and potentially influenced by interdisciplinary interventions [13] . We therefore also describe aspects of objective patient outcome measures used in studies of the general medical ward setting, and evaluate the performance of patient management interventions assessed with use of them.
Outlook
To address this lack of evidence, we are performing a prospective multicentre trial to study the effect of an interprofessional inpatient management tool ("In-Hospi-TOOL") on length of stay and other patient outcomes and quality measures. We aim to improve the transition process in multimorbid medical inpatients without negatively influencing their outcome. Improved resource allocation and interprofessional coordination are key elements of this trial..
Methods
For this narrative review, we searched for relevant studies independent of study design using the PubMed database. We used the terms "quality of care", "transition", "health care", "care interventions", "inter-professional", "discharge planning", "multimorbidity", "medical inpatient", "patient-centered outcome", "readmission", and "benchmark". The terms "outpatient", "surgical", and "children" were excluded. We included articles in English.
Objective patient outcome measures
In-hospital transition usually refers to transition of patients from the emergency department to the hospital ward and thereafter to postacute-care institutions or back home. Especially in elderly, multimorbid patients, this process requires preparation, with periodic assessment of progress toward transition readiness. Assessment of readiness involves the evaluation of indicators related to self-management of disease including knowledge of illness, medications and physician appointments after discharge, among others. In addition, parameters such as satisfaction with transition and patient-centred outcomes, such as readmission and mortality, might reflect important quality indicators. Nevertheless, development of meaningful measurement standards that permit accurate evaluations of healthcare performance in this complex patient population is challenging [14] . There are several reasons why this field is not more advanced, including cultural stigmata, low evidence regarding working procedures and few financial incentives. Some healthcare institutions have started to measure and communicate patient outcomes related to an episode of acute illness. Since acute-care episodes often involve multiple sites (e.g., clinics, emergency departments and skilled nursing facilities), situation-specific quality and outcome parameters are hard to assess. Therefore, improvement in quality or costs requires a better understanding of resources needed to deliver care during an acute illness and of the outcomes that are meaningful to patients. A recent paper propagated different measures of acute care such as timeliness as well as outcome metrics such as symptom relief and functional recovery, and costs related to episodes of care [14] . Length of hospital stay, 30-day readmission rate, and 30-day or in-hospital mortality rate were used to evaluate interdisciplinary team care interventions on a medical ward in a recent systematic review [2] . Complications of care, requirements for institutional care and functional status were further patient outcome measures [2] . However, to conclusively evaluate these different outcome measures, large scale validation and integration into routine care is needed [15] . Identification of outcome measures by a Delphi process with an interprofessional group of participants seems to be mandatory [16] . Use of outcomes predicted from population-level data will facilitate fulfilling patient expectations. Such a strategy may help physicians to identify areas where they need improvement, eliminate procedures with less favourable outcomes and avoid interventions in patients unlikely to benefit from them. It also enhances patient satisfaction with care by helping physicians set appropriate expectations regarding a patient's return to daily routine [17] .
Electronic health record-based tools
Novel electronic health record-based transition tools are required to reduce resource misallocation and to better align healthcare needs in hospitalised medical patients. In national healthcare discussions, a major priority is to reduce costs of care without impairing quality of care. Main areas to target are resource allocation defined as "overuse", "unnecessary healthcare", or "low value care", as well as interprofessional communication to improve care-team coordination tightly involving patients. Early application of reasonable and justified care and reduction of unnecessary waiting time due to tardy recognition of postacute care needs are main goals to improve in-hospital transition process. Minimising overuse not only accounts for substantial health care savings, but also may prevent harm. Many factors contribute to overuse, including expansion of technology, physician payment schemes that encourage utilisation, indication creep, patient expectations and concerns about litigation [18] . As a platform for addressing resource optimisation, electronic health record-based patient management tools enable transparency and simultaneous interventions by different healthcare personnel to adapt transition planning.
Research suggests that multifaceted interventions are required to change practice [19, 20] . Moreover, success in changing procedures seems more likely if tools and interventions adhere to principles around decision support, as in other disciplines such as behavioural economics [21] .
To overcome the unintended negative clinical consequences by resource misallocation [22] , the Swiss Federal Council has formulated a strategy to consecutively implement electronic health records in all Swiss hospitals and postacute-care institutions, in order to provide a basis for implementation of an improved transition management and discharge planning [23] . The electronic health record has the potential to be a powerful vehicle for measurements to guide interventions around low-value care and patient transition [18] . [25] . Web-and electronic health record-based tools represent a key opportunity to begin addressing suboptimal patient transition, patient care and the high costs of care; and to realise benefit from a major healthcare investment by the government and policy makers.
Length of stay
As recently documented in a systematic review [2] , interdisciplinary and interprofessional care-team interventions involving medical inpatients revealed heterogeneous impacts on length of stay.
Whereas the pooled analysis of all studies did not reveal a significant effect on length of stay, some individual studies reported reduced length of stay. Interestingly, most of the effective studies incorporated subspecialist input to the treating team in the general ward [26] [27] [28] [26] . Another US quasi-experimental trial compared lengths of stay on a specific internal medicine unit by using a proactive consultation model involving attending psychiatrists. The goal of the study was to ascertain any active psychiatric problems and potential barriers to discharge. Mean length of stay was shorter in the intervention group, 2.90 days (SD 2.12 days) compared with the pre-and post-control groups: 3.81 days (SD 3.01 days) and 3.66 days (SD 3.92 days), respectively, p <0.05 [27] . Finally, patients treated by a multidisciplinary antimicrobial use team at a large university-affiliated public hospital in the US had a shorter median length of stay compared with patients treated by the control group (7 days, range 1-50 vs 8 days, range 2-86, respectively; p = 0.03) [28] . Another systematic review and meta-analysis from Canada investigated the effectiveness of early discharge planning in acutely ill hospitalised older adults [29] .
As in other studies, the authors did not find a difference in index length of hospital stay (mean difference −0.41, 95% CI −1.19-0.36), but lower readmission lengths of hospital stay (mean difference −2.47, 95% CI −4.13 -−0.81) within 3 to 12 months of index hospital discharge. Similar, a large Chinese meta-analysis involving ten randomised controlled trials demonstrated that, compared with standard care, early discharge planning programmes were not effective in reducing hospital length of stay of the index admission (mean difference 0.03, 95% CI −0.06-0.12), but decreased length of stay for those patients readmitted (mean difference −2.08, 95% CI −3.76 -−0.39) [30, 31] . However, a Canadian health technology assessment showed that individualised discharge planning in 1765 chronically ill patients was effective in reducing hospital length of stay (mean difference −0.91, 95% CI −1.55 -0.27) [32] . Since early discharge planning with acutely admitted medical patients appears to improve different system level outcomes after index hospital discharge more than index length of stay, service providers may use these findings to adapt discharge tools by integrating into an accurate risk stratification scheme [33] . This finding will potentially improve resource allocation on the index admission itself and prevent functional disability associated with prolonged subsequent hospitalisation. Thus, the impact of interdisciplinary care-team interventions with medical inpatients remains unclear, although these interventions affect different levels of patient outcomes. Differences in study designs and interventions may partly explain the non-significant results in prior research.
Readmission
Hospital readmissions are common and costly [34] , and have become a major focus of healthcare quality for clinical leaders and policymakers [35] . There are substantial differences in the rate of readmission within 30 days ranging, for example, from 7% in Switzerland to a minimum of 15% in the United States [36] . The US federal government has made significant efforts to shift toward value-based payments after passage of the "Affordable Care Act" in 2010. One key programme under this act is the Hospital Readmissions Reduction Program (HRRP) implemented in 2011, which penalises US hospitals with higher-than-expected readmission rates up to 3% of their base Medicare payments [37] . Early evidence from a US retrospective analysis shows that the introduction of HRRP is associated with larger improvements in readmission rates over time (21.5 to 17.8% vs 15.3 to 13.1% in controls) for patients with acute myocardial infarction, heart failure and pneumonia [38] . As shown in a recent pre-post analysis, the effect was greatest in hospitals with the lowest performance before introducing HRRP [39] . Nevertheless, the number of readmissions is still different between the US and Switzerland, which raises the question of transferability from one healthcare setting to another. Although reasons for these differences remain unclear, one may speculate that a less comprehensive distribution of primary care physicians, educational factors and differences in length of the index hospital stay may explain some of this variation [40] .
To further standardise in-hospital transition and hospital discharge procedures, several studies have been performed. Some of these randomised controlled interventions have shown a reduction in hospital readmission rates and cost [41] [42] [43] [44] and emergency department visits, whereas some have shown little or no effect [45] [46] [47] [48] . A US reengineered discharge programme decreased hospital utilisation by implementing a nurse discharge advocate and a clinical pharmacist working together to coordinate the hospital discharge, educate patients and reconcile medications [44] . Similarly, an integrated care model was found to be helpful in reducing readmission without compromising patient outcome [49] . In an open-label, assessorblinded, randomised controlled trial on patients with one or more unscheduled readmissions in the prior 90 days, patients in the intervention group had a significant reduction in the rate of 30-day readmissions (incidence rate ratio 0.67, 95% CI 0.52-0.86) and 30-day emergency department visits (incidence rate ratio 0.60, 95% CI 0. [2] . In contrast, a US quasi-experimental evaluation in an urban academic medical centre found a 9.3% relative reduction (21.5 to 19.5%) in readmission among more than 10 000 high risk discharge patients by providing personalised transitional care, including education, medication reconciliation and follow-up telephone calls (target vs control population: OR 0.90, 95% CI 0.83-0.99) [53] . Similarly, Buurman et al. implemented a comprehensive geriatric assessment followed by a transitional care bridge programme [54] . However, the study did not observe a reduction in unplanned readmission rates, although the readmission rates in both arms were lower than in many other studies. Finally, to reduce readmissions, some studies found evidence regarding the use of teach-back methodology by checking the patient's understanding of their medical and medication history [55] . One US study reported a significantly lower risk of readmission compared with the control group (hazard ratio [HR] 0.56, 95% CI 0.32-0.96) by a targeted education of patients with heart failure [56] . On the basis of this missing evidence, design of new (electronic) readmission reduction tools is important and the correct comprehension of patient-centred readmission factors is critical. A recent multisite study reported high understanding of discharge plans in readmitted patients but low perceived anticipatory guidance for resolving common barriers to recovery after discharge [57] . Therefore, a comprehensive discharge instruction programme, including patient education and teach-back methodology [58, 59] , about relevant diagnoses and medication, instruction about follow-up procedure with coordination of appointments (physicians, nursing home) and clarification of logistic details (transport, location) is of high importance for establishing novel interventions to improve quality of care.
Functional status
Loss of essential activities of daily living (ADLs) is a major challenge in hospitalised older patients [60] .
Only few recent studies have focused on in-hospital interventions to avoid decline in ADLs. In 2011, a meta-analysis of randomised controlled trials evaluated the effectiveness of a comprehensive geriatric assessment (CGA) in hospitalised older adults, and found that patients who underwent CGA were more likely to be alive and in their own homes at 1 year compared with patients who did not receive CGA (OR 1.16, 95% CI 1.05-1.28) [61] . A subsequent double-blind, multicentre, randomised clinical trial conducted at three hospitals with affiliated home care organisations in the Netherlands investigated whether an intervention of systematic CGA followed by a transitional care bridge programme [62] improved ADLs compared with systematic CGA alone. In contrast, no improvement of ADLs could be achieved [63] . Also, an earlier German multicentre randomised trial by Kircher et al. did not achieve any differences in ADLs, functional status or nursing home placement by providing inpatient geriatric consultations [64] . Several notable findings arose from these studies. First, benefits were mostly observed in studies involving medical wards for comprehensive geriatric assessment [61] . Second, most trials included in the meta-analysis by Ellis dated from around the millennium or even earlier, with different standards of usual care in the control groups compared with more recent study settings [64] [65] [66] . Third, to some extent, CGA consultation exposure was incomplete as only 78% of 2-week and 66% of 6-week visits were completed [63] . In addition, intervention teams were missing aspects of interdisciplinary collaboration that are important in healthcare interventions involving complex multimorbid patients [67] .
Mortality rates
Effects of transitional care on mortality have been inconsistent [2, 41, 68, 69] . In the systematic review by Pannick et al., only one Australian randomised controlled trial of 15 studies that reported mortality rate showed a significant effect [2, 69] . Inhospital mortality was reduced (from 6.4 to 3.9%, p = 0.03) by enhanced assessment, communication, care and discharge planning by restructuring consistent, patient-centred multidisciplinary teams in a general medicine service.
Although there was an effect on mortality, the observed reduction did not persist at 6 months. In an earlier randomised controlled trial with a two-by-two factorial design, patients received either care in an inpatient geriatric unit or usual inpatient care, followed by either care at an outpatient geriatric clinic or usual outpatient care; there was no significant effect on survival, however, but there were significant reductions in functional decline associated with inpatient geriatric evaluation [70] . In contrast, another randomised controlled trial of a CGA followed by a transitional care bridge programme, regression analysis adjusted for study site and cognitive functioning showed a significant protective intervention effect for 1-month (HR 0.63, 95% CI 0.39-0.99) and 6-month (HR 0.75, 95% CI 0.56-0.99) mortality [54] . The number needed to treat to prevent one death was 16.
As summarised by Pannick et al., team practice interventions tended to reduce early mortality, whereas interdisciplinary team composition interventions did not significantly reduce early mortality [11] .
Conclusion
Innovative interdisciplinary and interprofessional healthcare interventions on general medical wards most commonly choose length of stay, readmission, mortality rates, or functional status as their primary outcome measures. Effects of most interprofessional interventions on these outcomes are inconsistent. Nevertheless, there is some evidence suggesting that improvements in interprofessional collaboration may reduce complications of care. Significant contemporaneous secular reductions in length of stay are reported [71] , which most of these interventions did not reduce in addition. Most interventions confined to the inpatient setting were unlikely to reduce readmissions, to decrease need for institutional care after discharge, or to reduce mortality rates. However, generalisability of results remains unclear owing to differences between healthcare systems and standards of care nationally and internationally. Many interventions to mirror and improve healthcare quality may not reflect true resource need and use, especially in elderly, multimorbid patients. Also, there are only a few validated interventions for optimisation of patient flow and discharge processes. Some hospitals have developed internal instruments with more or less sophistication and practicability. Safety, effectiveness, cost-efficiency, transferability and external validity of these interventions are, however, understudied [72, 73] . Healthcare authorities and hospital executives lack scientific evidence to promote, enforce and sanction changes, or to guide the flow of multimorbid patients. There is, therefore, a need to further validate benchmarks and interprofessional interventions to improve patient management, flow and length of stay, without compromising patient outcome and functional independence, despite multimorbidity in a pragmatic multicentre setting [74] . In Switzerland, there is an ongoing discussion about which performance data best reflect high quality of care and which intervention would best address current challenges in this complex multimorbid patient population. This lack of consensus regarding performance benchmarking data and needed interventions in Switzerland is a major obstacle for quality improvements [75] [76] [77] [78] . To force translation from data collection to clinical impact, disease-specific standard sets will help to better understand how to intervene by adapting clinical processes. The Patient-Reported Outcomes Measurement Information System (PROMIS) -a system that was designed to develop, validate, and standardise item banks that measure key patient-reported outcomes, including symptoms of chronic conditions, functioning and health-related quality of life [79] -might be able to assess the effect of commonly performed diagnostic and therapeutic steps on patient outcome over the course of an episode of care [80] . Prospective time-series analyses, and crossover or cluster randomised controlled trials might be valuable study designs to investigate the effect of transition-changing interventions. Availability of anonymised patient-level data from clinical trials can also permit verification of original results, enhance public trust and accountability, facilitate other criti- cal research (e.g., evaluation of adverse event rates according to compound class or subpopulation or identification of surrogate end points) and avoid duplicate trials [81] . "Data dumpsters" must be prevented -that is, simply making more data openly available without linking them to relevant documentation and analyses that are applied to improve health [82] . Finally, novel interventions to improve transition will lead to new costs and a deviation of resources -at least at the beginning. Thus, a careful evaluation of costs and benefits is fundamental taking these additional costs into account.
Outlook
To address issues of national resource allocation, inter-professional collaboration, and benchmarking, the Swiss National Science Foundation has created the "National Research Programme" (NRP) 74 [83] . Within this programme, we are currently studying the effect of an interprofessional inpatient management tool ("In-Hospi-TOOL") on patient outcomes in a pragmatic "quasi-experimental" multicentre trial ( fig. 1 ). This tool combines several patient discharge measures and was developed at the Medical University Clinic of the Cantonal Hospital Aarau in an intensive multiprofessional collaboration over the past ten years. In our hospital, we found a decrease in length of hospital stay of pneumonia severity index-adjusted pneumonia patients without negatively influencing outcome compared with other secondary and tertiary hospitals in Switzerland (approximately −3 days, results from unpublished secondary analysis) [84] . To prove external validity and to exclude other local influencing factors, we will prospectively study consecutive multimorbid medical patients upon admission to the medical ward in eight Swiss hospitals. Because patient-level randomisation is not feasible for an intervention that focuses on the process of care, we will use a quasi-experimental approach and compare outcomes before and after hospital-wide implementation of the management tool. We will use time-trend analysis to compare length of stay before and after tool implementation. Data for other Swiss hospitals from the Swiss Federal Statistical Office serve as a control population. We target the inclusion of 45 000 patients over an 18-month period. The trial will inform us whether the "In-HospiTOOL" improves inter-professional team work and thereby reduces length of stay without negatively impacting subjective and objective markers of patient outcomes. The large amount of patient data collected within this trial will enable comparison of transition processes within different hospitals and establish a benchmarking for patient care quality. Our trial synergises funds, national networks and, thus, is likely to become a milestone in the current public healthcare discussions.
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